1. Introduction {#sec0005}
===============

Internal supravesical hernia is very rare and is not widely known by general surgeons. The low recognition of internal supravesical hernia makes preoperative diagnosis very difficult, although characteristic CT findings have been reported [@bib0005]. Most previous reports performed closure of the hernial sac by open laparotomy. There have been no recent report on repairing internal supravesical hernia without open laparotomy or laparoscopic surgery. This work has been reported in line with the SCARE criteria [@bib0010].

2. Presentation of case {#sec0010}
=======================

A 75-year-old male presented with lower abdominal pain and nausea. His past medical history was significant for hypertension, and he had no history of previous abdominal surgery. On admission, the patient's body temperature was 36.5 °C, heart rate was 58 beats/min, blood pressure was 162/89 mmHg, and SpO~2~ was 99% on room air. No tumor was detected in the abdomen, but there was tenderness in the hypogastric region without peritoneal signs. The bowel sounds were normal. Laboratory examination revealed that the patient's C-reactive protein level was 1.00 mg/dL and white blood cell count was 8440 cells/μL. Abdominal radiography showed mildly dilated small intestines with a niveau ([Fig. 1](#fig0005){ref-type="fig"}). Plain abdominal CT revealed that the bladder was being suppressed by small bowel near the left internal inguinal ring ([Fig. 2](#fig0010){ref-type="fig"}). A part of the small bowel wall seemed to be inlaid, and so we diagnosed the patient with a strangulated left inguinal hernia ([Fig. 3](#fig0015){ref-type="fig"}). The patient's symptoms had improved since initial presentation at our hospital; hence, we thought that the strangulation had been released and the hernia repair operation was planned for the following day.Fig. 1Preoperative abdominal X-ray image showing mildly dilated small intestine with niveau formation.Fig. 1Fig. 2Preoperative plain CT image.▽: Suppression of the bladder by small bowel near the left internal inguinal ring.Fig. 2Fig. 3Preoperative plain CT image.▽: A part of the small bowel wall seemed to be inlaid.Fig. 3

The operation was performed by a gastroenterological surgeon under general anesthesia via the anterior approach. After encircling the spermatic sheath, we attempted to explore the hernial sac. However, there was no internal or external hernial sac observed. After incising the transversal fascia, we could palpate a walnut-sized mass in the properitoneal space. We intraoperatively diagnosed an internal supravesical hernia with strangulated small bowel. After considering conversion to open laparotomy, we decided that it was possible to repair the hernial orifice via the anterior approach alone without making another abdominal incision. After incising the hernial sac, we resected the small bowel via the hernial orifice, resected the hernial sac, and closed the hernial orifice ([Fig. 4](#fig0020){ref-type="fig"}). The posterior wall of the inguinal canal seemed to have become brittle during the operation, so we repaired it using McVay's method. The patient was discharged on postoperative day 9 without any complications. No postoperative recurrence has occurred as of 22 months after surgery.Fig. 4Schematic drawing of the operation.After incision of the hernial sac, the necrotic small intestine was visible.▽: strangulation of small intestine.▼: pubis.\*: spermatic cord.Fig. 4

3. Discussion {#sec0015}
=============

Internal supravesical hernia is very rare. The first case was reported by Ring in 1814 [@bib0015]. While the exact number of cases is unknown, there have only been 13 documented cases in the past 30 years, including our case [@bib0020], [@bib0025], [@bib0030], [@bib0035], [@bib0040], [@bib0045], [@bib0050], [@bib0055], [@bib0060], [@bib0065], [@bib0070] (summarized in [Table 1](#tbl0005){ref-type="table"}). In previous reports of internal supravesical hernia, the median patient age was 74 years, and the male sex is dominant (10 of 11 cases). Internal supravesical hernia frequently occurs in men in their 60s [@bib0075]. The primary symptoms of supravesical hernia are often abdominal pain and vomiting. Almost all patients in previously reported internal supravesical hernia cases had digestive symptoms such as abdominal pain and vomiting caused by intestinal obstruction. Bladder irritation and dysuria can also be present, as the bladder is suppressed by the small bowel. Ischemic necrosis of the intestine frequently occurs as a consequence of strangulation; intestinal necrosis was present in four of the 13 reported cases. An accurate preoperative diagnosis was made in only one case. Two of the 13 cases were repaired laparoscopically (data were not fully available), while the other 10 cases were repaired by open laparotomy except for our case. Closure of the hernial sac was performed in all 13 cases, and resection of the hernial sac was performed in five of 13 cases.Table 1Internal supravesical hernia cases reported in the past 30 years.Table 1AuthorYearAge/SexPresenting complaintAccurate preoperative diagnosis (yes/no)Operative methodClosure of sac (yes/no)Resection of sac (yes/no)Intestinal necrosis (yes/no)Köksoy F.N. [@bib0020]199578/Mabdominal pain, vomittingno (small bowel obstraction)open laparotomyyesnonoYamaguchi R. [@bib0025]199674/Mabdominal pain, vomittingno (small bowel obstraction)open laparotomyyesyesnoGorgun E. [@bib0030]\#\#\#unknownunknownnolaparoscopic surgeryyesnonoMehran A. [@bib0035]\#\#\#unknownunknownunknownlaparoscopic surgeryunknownunknownunknownJan Y.T. [@bib0040]\#\#\#75/Mabdominal pain, vomittingunknownunknownunknownunknownunknownSaravanan B. [@bib0045]\#\#\#62/Mabdominal pain, vomittingno (small bowel obstraction)open laparotomyyesnoyesCissé M. [@bib0050]\#\#\#60/Mabdominal pain, vomittingno (small bowel intussusception)open laparotomyyesnonoBouassida M. [@bib0055]201236/Mabdominal pain, vomittingno (small bowel obstraction)open laparotomyyesyesnoBouassida M. [@bib0055]201258/Fabdominal pain, vomittingyesopen laparotomyyesnoyesSchwarz L. [@bib0060]201276/Mabdominal pain, vomittingno (small bowel intussusception)open laparotomyyesyesyesKhalid S. [@bib0065]201562/Mabdominal pain, constipationno (small bowel obstraction)open laparotomyyesyesnoSánchez Fuentes P.A. [@bib0070]201574/Mabodominal pain,distensionno (small bowel obstraction)open laparotomyyesnonoOur Case\#\#75/Mabdominal pain, nauseano(internal inguinal hernia)anterior approachyesyesyesyes/no/unknown: 1/10/2open/laparoscopic/anterior/unknown: 9/2/1/1yes/no/unknown: 11/0/2yes/no/unknown: 5/6/2yes/no/unknown: 4/7/2

The orifice of a supravesical hernia is surrounded by the transverse vesical fold, median umbilical fold, and medial umbilical fold ([Fig. 5](#fig0025){ref-type="fig"}). Supravesical hernia is classified into internal supravesical hernia and external supravesical hernia depending on the direction of extension. Internal supravesical hernia takes the form of an internal hernia, whereas external supravesical hernia takes the form of external hernia. It has been inferred that supravesical hernia is an acquired disease caused by diminution of peritoneal fat due to various factors (aging, malnutrition, and disease) or by dysraphism between Cooper's ligament and the transversal fascia due to subperitoneal tissue-fibrillary contraction after inflammation [@bib0080]. Another theory is that supravesical hernia is caused by an extraordinarily large medial umbilical fold congenitally that creates a pocket above the bladder [@bib0085]. Ozturk et al. indicated that there was a developmental anomaly of the urinary system in their cadaveric case [@bib0090]. However, the pathogenesis has not yet been clarified.Fig. 5Schematic drawing of the inside of the anterior lower abdominal wall.The orifice of the supravesical hernia is surrounded by the transverse vesical fold, median umbilical fold, and medial umbilical fold.Fig. 5

Sasaya et al. reported that the distinguishing CT finding of strangulated small bowel in the supravesical fossa can help to diagnose internal supravesical hernia [@bib0005]. This CT finding was present in our case, but we misdiagnosed this as strangulation of a left inguinal hernia. A previous study reported that 45% of patients with internal supravesical hernia had experienced inguinal or femoral hernias [@bib0075], indicating that the patients may have a general vulnerability of the abdominal wall. Therefore, the diagnosis of internal supravesical hernia can be more difficult if another problem such as another hernia type is suspected. Our case was misdiagnosed as an inguinal hernia based on the preoperative CT findings, but no inguinal hernial sacs were revealed intraoperatively.

There is no gold standard surgical procedure for internal supravesical hernia; however, closure of the hernial orifice is generally considered important [@bib0075]. Removal of the hernial sac is reportedly not essential [@bib0095]. Almost all previous reports involved open laparotomy, whereas a few cases were repaired laparoscopically. As far as we know, there have been no recent reports of internal supravesical hernia repaired by the anterior approach alone. In our case, closure of the hernial orifice could be performed using the anterior approach alone without converting to laparotomy. In the case of intraoperatively-diagnosed internal supravesical hernia, closure of the hernial orifice may be performed by the anterior approach alone depending on the situation. If the operating field is anatomically deep due to patient factors such as the mobility or the size of the hernial sac, the surgical approach should be converted to open laparotomy or laparoscopic surgery. If it is suspected that the posterior wall of the inguinal canal is damaged, an additional repair should be considered. We subsequently performed McVay's method, without mesh, because of the risk of infection from the intestinal necrosis.

If a precise preoperative diagnosis of internal supravesical hernia is made, the operator should consider the operative methods. As internal supravesical hernia is an uncommon disease and is frequently accompanied by intestinal necrosis, it may be better to select open laparotomy or laparoscopic surgery to enable determination of the patient's anatomy. However, if the diagnosis of internal supravesical hernia is made unexpectedly during an operation being performed via the anterior approach, closure of the hernial orifice using the anterior approach alone may still be a viable option.

4. Conclusion {#sec0020}
=============

The patient with internal supravesical hernia diagnosed intraoperatively could be treated via the anterior approach alone successfully. Depending on the situation, the anterior approach can be an option.
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